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A PLEA FOR CLOSER INTERRELATIONS 
IN OUR WOBRK1 

IT is the plan of our secretary to depart 
from the usual symposium idea this after- 
noon. Instead of selecting a single topic 
upon the various aspects of which in turn 
our attention is to be focused, he has asked 
to have addresses on different topics, evi- 
dently with the idea that we may be led to 
realize more fully the diversity of interests 
now encompassed in Section G. 

This at once suggests the problem which 
has been formulating more clearly each 
year in the field where my own chief inter- 
ests lie, that of plant pathology. Most of 
the work in this field, at least so far as it 
presents the problem, is of two easily de- 
finable types, which, while in some ways 
widely different, nevertheless, have much 
in common. These are, first, the training 
of graduate students for professional work 
as phytopathologists, second, the direction 
of research work supported by public 
funds, either state or national. Outside of 
these two fields, we have only the limited 
activities represented, on the one hand, by 
undergraduate teaching, and, on the other 
hand, by research privately supported. I 

The paper as above published is a combination 
of two symposium papers read by the author at 
the recent Cleveland meetings, as follows: (1) 
"A Plea for Closer Interrelations in our Work." 
Read at the Botanical Symposium, Section G, 
December 31, 1912. (2) "Some International 
Aspects of Phytopathological Problems." Read 
at the Symposium of the American Phytopatholog- 
ical Society, January 2, 1913. The other papers 
read at this Symposium are being published in 
Phytopathology. In order to make the theme con- 
tinuous, the second paper has been abridged and 
modified somewhat, but without essential change 
of idea. 
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omit, of course, public teaching or exten- 
sion service as not concerning the higher 
aspects of the problem. 

Directing our attention, then, to these 
two main lines of phytopathological activ- 
ity-the effective prosecution of the higher 
lines of research and the best professional 
training of graduate students-the fact is 
becoming increasingly clear that in both 
lines it is of paramount importance to rec- 
ognize that the complex interrelations with 
other departments of botanical and allied 
sciences are each year becoming more intri- 
cate and vital, and the need of deliberate 
correlation of endeavor is, therefore, be- 
coming more imperative. Neither in re- 
search nor in graduate training can any 
man live by himself or to himself alone. 

Many of us, in phytopathology at least, 
have been undergoing a transition in rela- 
tions without perhaps fully realizing its 
significance. We shaped out individual or 
institutional ideals with reference to the 
purely local aspect of research problems or 
to the educational needs of the student of 
the more generalized type. This has meant 
that in the one department of one institu- 
tion, and perhaps under the leadership of 
one man, the student has been introduced 
to the various aspects of botanical science, 
and work upon problems of widely different 
types has been undertaken. The futility of 
this having become evident with our higher 
aims and the increasing complexity of our 
modern scientific development, we have 
naturally substituted the university as the 
unit instead of the man or the department. 

This seems to-day to be the dominant 
ideal in American university administra- 
tion and departmental organization. We 
wish to make each great university com- 
plete in all its parts and wholly sufficient 
'unto itself. At least if we are not doing so 
positively, we are negatively, by not clearly 
defining any higher or better ideal. 

As a matter of fact, however, we have ar- 
,rived at the stage where the highest effi- 
ciency and economy in research and the 
best training for graduate men alike de- 
mand the clear recognition of the impor- 
,tance of specialization, with correlation and 
cooperation, not only as between men and 

,departments, but as between institutions.2 
No one man can be the best leader in all 
lines. No one laboratory has the best equip- 
ment for all purposes. No one library or 
herbarium is likely to be kept at the highest 
stage of working efficiency for all botanical 
problems. No one locality offers the natural 
or artificial environment best suited to meet 
all of the diverse needs of a single prob- 
lem. It is, therefore, both extravagant and 
futile to encourage the ideal of university 
completeness. 

For example, take the botanical gardens 
in America. All are, of course, agreed as 
to the usefulness of the moderate-sized 
,garden for general college uses, or of the 
small but highly specialized garden for in- 
dividual researches. But I think every 
one recognizes the tremendous cost, both in 
money and in executive skill, which is re- 
,quired to organize and develop the large 
botanical garden, planned and maintained 
as a general research center. I doubt not 
that most will agree, therefore, that it is 
better for botanical research in America to 
have the botanical gardens at Bronx Park 
and St. Louis equipped and kept at the 
highest possible degree of efficiency, sus- 
tained by the scientific recognition and 
moral support of the neighboring universi- 
ties, rather than to encourage the ideal of 
an extensive botanical garden at every 
university. 

2 The need of better correlation in botanical 
work was also strongly urged by Dr. C. E. Bessey 
in his presidential address at the Cleveland meet- 
ing of the American Association for the Advance- 
ment of Science. See page 11 of the current 
volume of SCIENCE. 
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The same holds with other departments 
or their adjuncts. What we need in Amer- 
ican university ideals to-day is clearly and 
definitely to substitute the idea of institu- 
tional preeminence secured by specializa- 
tion for that of a uniform grade of medi- 
ocrity imposed by the attempt at all-round 
equipment and attainment. And what- 
ever we say as to the abstract principle, we 
shall at once see, if we compare our univer- 
sity curricula and analyze the situation, 
that this is what we are more and more 
clearly tending toward in our institutional 
developments. Specialization is an essential 
corollary of scientific progress. This is a 
universal law and applies as well to institu- 
tions as to men. This being so, it follows 
that just in proportion as we recognize in- 
stitutional specialization we must have in- 
stitutional correlation and cooperation as 
an avowed and approved policy. 

Let us consider what this may signify for 
the two lines of endeavor in phytopathol- 
ogy, viz., research and graduate training. 

Research.-In so far as phytopatholog- 
ical or similar research is supported by 
public funds and aims to meet economic 
needs, as is the case with most of the re- 
search work in plant pathology, the argu- 
ments for correlation, and indeed for co- 

operation, are becoming increasingly perti- 
nent and convincing. There can be no 
doubt that this is the only attitude morally 
or scientifically justifiable. But of course 
this is not a thing to be secured by official 
fiat or rule. Indeed, no definite modes of 

procedure may safely be formulated. 
Such correlation or cooperation to be prop- 
erly helpful must, to a large degree, be a 
matter of individual initiative and personal 
relation and the details must in general be 
left to individual workers and developed to 
meet the exigencies of special cases as they 
arise. The fundamentally important thing, 
however, in order to pave the way for this, 

3 

is the general recognition of the propriety 
of such a course and the impropriety of any 
other. 

This implies the idea that state or nation- 
ally supported investigations should be so 
correlated as either to avoid duplication or 
to make the duplication of the highest sci- 
entific value. Every one experienced in 
any degree in such work recognizes the 
value of duplicated and repeated investi- 
gations. These advantages must not be 
sacrificed. On the other hand, every one 
recognizes also the prevalence of the waste- 
ful type of work which has'no such worthy 
aim or scientific justification. The details 
of accomplishing this, at least in a large 
degree, of eliminating the bad while saving 
the good, will, I am sure, present no in- 
superable difficulties if once the right prin- 
ciple is generally recognized. 

Let us clearly define the ideal that the 

facilities of any publicly supported institu- 
tion are maintained primarily for the pub- 
lic good. It follows at once that the cour- 
tesies of such experimental grounds, li- 
braries, herbaria and laboratories are to be 
extended to men from other institutions 
with the utmost freedom compatible with 
non-interference with local work. If this 
is recognized by directors of laboratories 
and other administrative officers, and the 
ideal of correlation and cooperation as op- 
posed to competition is commended, espe- 
cially to our younger men, the balance may 
safely be left to the individuals concerned. 

Graduate Training.-The other field in 
which there is the need of closer interrela- 
tions, and in some degree of correlations, 
includes our graduate schools. If the 
points already made are all well estab- 
lished, then it follows that we should in 
each of our graduate schools aim avowedly 
at preeminence in certain lines, rather than 
a uniform degree of excellence in all lines. 
If this is true then it follows again that any 
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graduate student seeking the best should 
look for leadership in more than one insti- 
tution. 

Most of us can recall the time when 
American graduate students in botany were 
turning to Europe for their higher train- 
ing. To-day, we have the satisfaction of 
realizing that this is not necessary. In our 
American universities we now have the lab- 
oratory equipment, the libraries and a 
share of the personal leadership. Those 
qualified to compare testify that our stand- 
ards are at least in as high a class as those 
of the European universities. Without 
going into familiar details, I wish at once 
to point out, however, that the most strik- 
ing difference and defect in our American 
training, as compared with the German, is 
that it involves relatively less migration of 
our graduate students from university to 
university. All must at once admit this 
fact and all must lament it as unfortunate. 

If this is so, we should earnestly ask why 
it is so and how is it to be remedied. There 
is neither time nor necessity for full analy- 
sis of the reasons for its existence. A par- 
tial list will suffice: 

1. The geographical isolation of our bo- 
tanical centers. 

2. The lack of more definite recognition 
of the importance of institutional speciali- 
zation. 

3. Institutional loyalty or "college 
spirit" with its relative magnification of 
institutional prominence, rather than indi- 
vidual leadership. 

4. The financial handicap of many a 
graduate student and, consequently, the at- 
tractiveness of the local financial induce- 
ments, scholarships, fellowships and assist- 
antships, which, naturally, are offered to 
our own best students. This has been em- 
phasized in recent years by the rapid insti- 
tutional growth coupled with the great de- 
velopment of laboratory courses, which 

combine in demanding a large number of 
low-priced assistants. 

5. The reluctance which every depart- 
mental head, of normal human constitution, 
feels at sending his best men to another in- 
stitution before the completion of their 
graduate period. 

6. The natural inertia on the part of im- 
mature students, which results from the 
American custom of staying by one institu- 
tion: A stays because B and C stay, and 
they because D did the year before. 

7. The fact that our graduate schools are 
not always so organized and managed as to 
make such a migration easy, simple and 
natural. The student can readily find out 
how he can get in as a beginner, but it is 
not so easy to learn what will be his status 
if he transfers. 

If I have listed the more important rea- 
sons for lack of migration among our grad- 
uate students, then analysis of them shows 
clearly that the fault lies primarily, not 
with our students, but with our institu- 
tional and departmental directors-with 
ourselves as teachers. 

To correct this we should do three 
things: 

1. Prepare to welcome and provide for 
the transient student, the man who comes 
for one year or even one semester's work, 
with the same definiteness and the same 
departmental hospitality that we do for the 
man who is to stay two or three years. 

2. Examine the administrative machin- 
ery and see that it is so designed, adjusted 
and lubricated as to make migration easy; 
that it is convenient for the doors to be 
swung both ways; that the able but tran- 
sient student is admitted promptly and his 
work properly certified when he leaves; 
that attainments at other institutions are 
recognized at their full face value. 

3. Finally, and hardest, remember that 
until the precedents are established and t3le 
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"habit" fixed the initiative may need to 
come from the instructor in charge rather 
than from the student. It may be a difficult 
thing, but it may be the right thing not in- 

frequently, to send our keenest man to some 
one else for a semester or a year-even 
though it be the last year and the degree. 

INTERNATIONAL RELATIONS 

In addition to our home problems there 
are the international aspects of these mat- 
ters of interrelation and cooperation. It is 

gratifying to realize that in some respects 
these have received more definite attention, 
and with better results, than those between 
,our own institutions. This is especially 
true as relates to the two matters of indi- 
vidual research and graduate training. 
Dr. Farlow, in his delightful address,8 has 

pictured the beginnings of American bo- 
tanical student migration to Europe, and 
'the majority in almost any botanical gath- 
ering have followed that lead. This matter 
needs no emphasis other than an expression 
of the hope that we shall not let provincial 
pride or overesteem of the value of our ma- 
terial equipments lessen the tide of student 
migrants to Europe, although it may well 
be that they continue to go with somewhat 
different aims than in former years. 

There is, however, a broader aspect of 
international phytopathological problems 
which has not had adequate general recog- 
nition. The recent passage of the Sim- 
mons bill shows that, in some degree at 
least, this is dawning upon our national 
consciousness. This very bill, however, 
emphasizes the necessity for studying phy- 
ltopathological problems in their interna- 
tional relations. Two things are especially 
needed to this end. First, administrators 
as well as investigators should recognize 
the importance of occasional visits by the 
American investigator to such foreign 

8 See page 79 of the current volume of SCIENCE. 

6 

countries as will enable him to see his prob- 
lems in their foreign setting. The relation 
of environment to the predisposition of the 
host, as well as to the virulence of the para- 
site, can not be over-emphasized and it is 
often impossible for the investigator of the 
local problem to realize this except as he 
may be temporarily translocated.4 

Even more should our administrators see 
from time to time how great may be the 
gain from temporary or permanent em- 
ployment of foreign experts. This has been 
done in the Department of Agriculture 
often enough and with sufficiently favor- 
able results to justify its further trial. But 
there are inherent difficulties in the ap- 
pointment of foreigners to permanent gov- 
ernment positions and, moreover, the best 
of foreigners of mature experience can not 
be thus transplanted. Neither of these 
difficulties, however, arises in relation to 
the temporary employment of foreign ex- 
perts. It seems to me that the time has 
come when this should be done with in- 
creasing frequency. It would result not 
only in giving us promptly the best expert 
advice for immediate application, but, 
what is scarcely less important, would give 
the foreign specialist such an understand- 
ing of the American problem as would 
make his further investigations more 
broadly inclusive of American conditions, 
and insure results proportionately more 
valuable to us. Every student of the his- 
tory of plant pathology recognizes the gain 
to England directly, and to science indi- 
rectly, which came from the employment 
of De Bary by the Royal Agricultural So- 
ciety as expert upon the problems which 
arose in connection with the potato disease. 

4 This aspect of the discussion was set forth in 
detail by Dr. C. L. Shear in the second paper of 
the symposium before the American Phytopatho- 
logical Society, January 2, 1913. Dr. Shear's 

paper is published in Phytopathology, 3: 77-87, 
April, 1913. 
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Who will measure the advantage to Ameri- 
can plant pathology could we have had a 
professional visit of inspection with obli- 
gation for counsel from Aderhold, when he 
was at the height of his understanding of 
German orchard pathology; or who will 
estimate the stimulus to our progress upon 
cereal rust studies could we have brought 
Ward to America for even a brief sojourn 
when he was probing deepest into their 
fundamentals, providing he came commis- 
sioned and committed not alone to see but 
to advise? Surely if exchange professor- 
ships are scientifically and economically 
justifiable in any field, they are in plant 
pathology.5 

In closing, then, let me briefly summar- 
ize with particular reference to phytopa- 
thology. I must leave it for those whose 
chief interests lie in other fields to dissent 
if my conclusions are not generally applic- 
able, as I myself believe they are. 

The points I would make are: 
1. An understanding of the complex in- 

terrelations of our subject with the various 
fields of science is becoming each year more 
difficult and more imperative. 

2. Educational and investigational work, 

The American Phytopathological Society after 
discussion of these points adopted the following 
resolution: 

Resolved, That the American Phytopathological 
Society, appreciating the fact that plant diseases 
do not heed national limits or geographical boun- 
daries and also the evident limitations imposed 
upon investigations when restricted by national 

bounds, respectfully recommend that administra- 
tors of research institutions, whether state or 

national, as well as individual investigators, recog- 
nize the importance of establishing closer inter- 
national relations and take such steps as may be 

practicable from time to time to this end, inclu- 
ding not only more frequent visits of American 
investigators to foreign countries for field ob- 
servations as well as research, but also the se- 
curing, either by permanent or temporary engage- 
ment, of the best of foreign experts in plant 
pathology. 
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especially where supported by public funds, 
should be correlated as closely as practic- 
able on the grounds of both economy and 
efficiency. 

3. One step looking to this should be an 
attempt by both departmental heads and 
general administrators in our graduate 
schools to encourage and facilitate the mi- 
gration of graduate students from school 
to school and to locate their field operations 
where most favorable to the progress of 
their work. 

4. Another step in this same direction 
should be an attempt at better correlation 
in state experiment station and national 
agricultural department investigations, 
coupled with more freedom in change of lo- 
cation of investigators. 

5. These principles apply still more 
broadly to foreign relations, both as to 
graduate students and as to mature investi- 
gators. We need not only to make it easier 
for our graduate students to go abroad and 
to encourage our mature investigators to 
continue to do this with increasing fre- 
quency, but especially do we need so to ar- 
range as to secure the official visits of for- 
eign experts, both for advice on particular 
problems and to secure their intelligent 
general cooperation in working out our 
American problems. 

L . R. JoNEs 
DEPARTMENT OF PLANT PATHOLOGY, 

UNIVERSITY OF WISCONSIN 
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